Mobility management and eICIC in LTE femtocells by Ghosal, Pantha
Master Thesis




Faculty of Engineering and IT
University of Technology, Sydney
August, 2017
Supervisor : A/Prof. Dr. Kumbesan Sandrasegaran
Declaration
To the best of my knowledge and belief this work was pre-
pared without aid from any other sources except where indicated.
Any reference to material previously published by any other person
has been duly acknowledged. This work contains no material which
has been submitted or accepted for the award of any other degree
in any institution.
Signature . . . . . . . . . . . . . . . . . . . . . . . . .
Date . . . . . . . . . . . . . . . . . . . . . . . . .
Acknowledgement
It would not have been possible to complete this thesis without the
kind support and guidance from the great people around me, to
only some of whom it is possible to mention here.
Above all, I would like to mention my father Engr. Nirmal
Chandra Ghosal, whose vision and dream about his son have taken
me into the field of higher study and research. Without the kind
support and great patience of my loving wife Purnata Snigdha, it
would be very tough to complete this thesis. Moreover, my mother
Mamata, sister Sharmistha, my daughter Proggya Promita, all
the friends and family members have given me their unequivocal
support throughout, as always, for which my mere expression of
thanks does not suffice.
I would like to express my sincere gratitude to my principal
supervisor Associate Professor. Kumbesan Sandrasegaran, this
thesis would not have been possible without his help, support
ant patience. Dr. Sandrasegaran, has been invaluable both in
Telecommunication and personal level, for which I am extremely
grateful.
Abstract
LTE-Long Term Evolution was proposed in Release 8 by Third
Generation Partnership Project (3GPP) with a new Radio Access
Network (RAN) and an Evolved Packet Core (EPC) Network
to provide a smooth migration to 4G network. The number of
mobile subscribers and data usage have increased exponentially
since the roll-out of LTE because of new higher capacity LTE
air-interface. This has created new challenges for the network
operators to provide a satisfactory quality of service to the mobile
users especially in indoor scenarios.
One solution to provide better indoor user experience in a
cost effective manner is use of femtocells which were introduced in
3GPP LTE, Release 8. Femtocells are short ranged indoor small
cells, which share the same spectrum with macrocell and could
have a limited user access. Higher data rate, improved indoor
coverage, QoS and longer battery life could be achieved with the
deployment of femtocells. Nonetheless, the plug-and-play capability
and lower cost of these small cells pose huge interference problems
in uplink and downlink when installed in dense urban areas and in
an unplanned way.
Interference management and handover are two important factors
to be considered while implementing LTE network with femtocells.
The use of hard handover in 3GPP LTE and LTE-A systems
coupled with the absence of a direct signaling interface between
macrocell and femtocell may cause call drops and delay in mobility
management. The objective of this research is to address the chal-
lenges posed by handover performance and interference mitigation
in LTE system with femtocells.
In this work, a speed based handover algorithm is proposed,
v
simulated in LTE-SIM and optimized by introducing Almost Blank
Sub-Frames (ABSF) and Cell Range Expansion (CRE) interference
coordination schemes. Simulation results show that, better user
experience can be achieved in terms of delay, fairness, reduced
number of call-drops while maximizing the throughput.
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